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MEIHXX>I.OGIES FOR~ eN-FARM LIVES'roCK RESFA.ROI
wrIHIN MIXED 1i7atING SYSTEMS

* **Ma%X A. 1aJjawa and James W. OXlfrj

rntroducticm

Fcmni.rg systems research metJlcdologies were develcpec1 .initially with a
focus em agxaanic trials. It was not until recently that researchers recog­
nized the inportance of inclt¥iin; animal studies in farm:in:J systems research.
'!he methods used for~ cn-fam livestock research (OFIR) were
develq:e;i fran experiences with ~iIq trials. But because of lmique
prcblems am constraints, many crcp research methodologies proved inadequate.
'Ihe design of animal experi1nents my be dcAJbly difficult because the variables
associated with agloluni.c on-farm research are often involved in forage
productioo am canbine with the prct>lems of animal experimentation. Research
with large animals limits the number of replications because of their high
relative cx:st, diverse qenetic backgrourxi, variation in age, corxii.tion, am
past nutritional histozy. '!be scieooe of bianetry develcpec1 fran agronanic
research was slow to be adopted by animal research centers. Its application
to OFIR presents difficult prct>lems. Likewise, the lack of camnunication am
interaction~ animal scientists oc:nfucti.rg on-fam trials with livestock
SUR'ressed the dissemination of experimental methcdoloqies. As a result,
conferences 00 research metl1odology were held in Ethicpia, Syria ani Togo to
bri.rg together researchers am develop guidelines fran past experiences. '!his
.paper is based on topics am methodologies presented durin; those meetin;s.
~

, '!he pu:q:a;e of this paper is to present methodologies considered iJrpor­
tant by researchers when c::on:m.ctin; OFl.R. 'n1e areas di SOJSsed ilX:lu3e the
selection of the research site, fam selection, farmer participation,
experimental design, data oollection am the analysis of research results.
'Ihese 't:q)ics do oot represent all the cxmponents of on-farm testin;r usin;r the
fannirg systems aI:Proach. ~, they reflect areas fran past experiences
wmch were eJrP1asized am well documented.

Research Site am Fann selection

'!be selection of a research site am subsequent participati.rg fanners
sha.11d result in an area where the research result::-. '':':;..~ transferable with sane
degree of predictability to a larger area (1bana;. :;;~ al., 1982). '!he site
selection ProcPSS shoold define a groJp of farmer J with similar livestock a:rd
h'usbarm:y practices. If major diff~ ex';~ between regions, JOOre than

. one site can be selected. Withoot defir-..irxJ a hato;Jeneoos groJp of farmers for
maJd.n:J rea:amuerX!ations, research results may not be a~licable or could even
be damaqi.rg. Shaner et al. (1982) has described criteria for selecti.rxJ
research areas. '!he representativeness, size, accessil::>ility, and closeness to
an experiIrent station of the area am the cx::>operation with fanner agen::ies are
disolSsed. Experierx:8 has shown that when conductirg OFIR, acXlitional
criteria are needed to define an aC03pt:able site.

site selectioo criteria. In selectit'g a research site, villages or areas
1l'L1St be stratified 00 the basis of criteria inportant to .the research team.
1Iaw'ever, rot all criteria are directly relate:l to defi.ni.rq di.stinct
pcp.l1atia'lS. a.tOOerson et ale (1985) ~ested that the region shoold be a
major productia'l area, have a high popllation density am the agriculture
sector JIIJSt haVe potential to develop. Resource availability, ease of a~,
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available baseline information, and village leader ~ration are also iJnpor­
tant (Ahmed et U., 1985; 'Ibcmas et al., 1982; B.Jnjerson et al., 1985). '!he
use of parameters \ttUch reflect livestook pcpllations am management can
stratify fanners into discrete groops. '!be region's physical characteristics
are iJrportant, for tl1ey directly influetre agricultural practices (Bunierson
et al., 1985). Agricultural activities are the priJnal:y criteria used in many
site selecticns ('!hanas et al., 1982; Bemsten, 1982). '!he strorg interaction
between crcp; am animals suggests that grouping fams with similar agronanic
oaxtitions am practices will produoe groops of haoogenecus farms based on
animal husbandJ:y practices. Often it is asstIInEd that farms whidl have similar
feed rescm'OeS produce sllnUar ani:mals. However, 'Ihanas et ale (1982) fourxi
this n:rt: to be true Wen c:x::n:luct.in; studies in west Java. AniJnal management
systems (e.g., traditional or semiJnodemi.zed), ani the ms.an animal pcpllation
density have been used to stratify sites acoord.in;J to animal parameters (van
Eys et al., 3.985; Ahmed et al., 3.985).

Because sane of the criteria~ested are highly subjective tl1ey becane
difficult to prioritize a(XX)rd.in;J to their importance. 'Ibanas et ale (1982)
suggests that because program develcpnent depenis on institutional

. cooperation, it is highly unlikely that research sites can be selected by
oojective criteria alone. A canbination of subjective ani oojective criteria
must be involved in site selection.

'!he data ootained f:ran baseline sm:veys should provide information about
the relationships between the ani:mal prcxiuction system ani the physical ani
socioeconanic environment. By usirq the pertinent criteria, sites am fanners
are differentiatEd into hatD:Jeneous groops. However, the criteria selected
may not always produce distinct classes. A study described by van Eys (1985)
USEd agricultural. activities, an:ilnal management, mean ani:mal pcpllation
density, ani leader cooperation for village site selectial. Fanners were
selected fran the baseline sw:vey usiIg a prcp::>rtional, stratified randan

.sanpli.rg tedmi.que with lani ownership as the main strata am aniJDal ownership
as the substrate. '!he' effectiveness of this methodology was studied by 'lharas
et ale (1982). It was fcmd that sheep am goats performed the same at each
site in t:el'ms of growth perfOrmaIX2, even t.ha1gh there were differences in
structure am managercent of the small ruminant enterprises between sites. 'lhe
research sites were not different with respect to growth parameters as was
originally t.ha1ght. Fam size or ownership is used often in agIOlani.c studies
ani is lmJwn to influeJ'X:'e crcg>irg patterns (Ilhanas et al., 1982). Fann size
was used as a criteria'l for this study because it Was assumed that size woold
detennine feed resoorces am affect growth variables. However, 'lbanas foord
that .there was no relatiC81Shi.p, as feed was p.u:chased off-fann. 'Ib inprave
the stratificatia'l of pcpllations, he rec:x::mIl'enie that initial sw:veys be used
to provide mre infonnatia'l aba1t the system so farms can be groJPed "CIl the
basis of parameters foorxl to be quantitatively related to .the enterprise urrler
study. " In addition, he 1&XiUtte.OOs that the quantitative parameters related
to the bioloqica1 factors of the farm shwld be measured aver time to describe
better a dynamic livestock system.

sanplin; methods can also affect site an::1 fanner selectia'l. ~ use of
raman sanpli.rq can create the risk of drawi.rg fran different pcpllations
(M=Intire, 3.986). If sanplin; is dane fran volunteers, haoogeneity tray be
el:i:nrlnated by the selective bias of collectiJ'g information fran plogressive
fanners ally. . semple size is affected by ~ration. Ideally, a large
number of raOOanly selected famers result fran a baseline surve::/. However,
the ~ite is usually the result. A trade-off cxx:m'S with raman sanplil'g
am cooperaticm ('l\1l1yet al., 1985).
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Fa%m selection. 'D1e criteria for selectirg farms to participate in OFIR
are again based at the goals of tne research team. '!he fanner JDJSt be able to
SUW1y the species an:l J'Umi:m' of aniJDaJs needed thrc:u:Jhcut different seasons
and len:Jth of the trial ,'(Ahmed at al., 1985). -nus 1:lec:x"wMs very iJrportant
when c:xn:iuctirq trials ~c:h collect data for more than a year (e.g. ,
reproducti.at). Animal ownership is an inportant criteriat (Gryseels am
Andersa1, 1985). In sane cases, aniIDal ownership may be difficult to deter­
mine due to oarplex agreements between different groups am families. OFIR
oomucted within such systems may oot be possible as owner consent' is
generally a prerequisite for participation. When, conductin:J grazixq ani
animal traction studies, the ability to provide lam is, iIrportant (Tullyet
al., 1985). In sane cases, the farm nust be secure fran accidental grazin:J.
COCpmltion with the researd1 team generally determines if the farmer will be
used for the trials (Ahmed et al., 1985; Tully et al., 1985; van Eys et 81.,
1985). A ~tive attitOOe is considered mre important in livestock
trials because of the increased management c:han]es needed to con:luct OFIR
(Tully at al., 1985). certain fanner characteristics can influence their
selection. CDlViction of the project am will~ to tty, ability to
perfom the test, literacy, ard patiezx,e for recurrent team visits can be
iIDportant (Burdersa1 et al., 1985; Sidahmed et al., 1985; Ahmed et al., 1985;
Hadjipanayiotou, 1985). '!he ano..mt of experience with previc:us researd1
projects will affect farmer selection. Gryseels (1984) foon:l that fanners
with no previoos research associatia'l am those who participated voluntarily
.~ preferred for OFIR. 'lhese farmers were interested in the tec1lr¥:>logy ani
:'participated for the lergth of the trial. Also their evaluations were not
,biased fran. experiences with past studies. A trade-off occurs with usinJ
"~vol~teers am selectirg nonexceptional fanners (Tully et al., 1985).

tolmrt:eers .may often be the progressive farmers an:! not representative of the
fq:w.ati~,(see site selection criteria). In contrast, Modawi et al. (1985)
preferred to use fanners wile had relatively 11¥)re experience in the enterprise
of interest. Tullyet ale (1985) reported that fanners shcW.d not be closely
'related. Cbllaboration between families dur:iD3 a trial ca.1ld increase non­
treatment error by alterixq or exchargin; assigned treatJnents between fanners.
'!he fames location, accessibility an:! its di.stan:e fran the research center
can also have a large effect (Tully et al., 1985; Hadjipanayiotcu, 1985). In
sane regions these criteria becllne very important due to lack of transporta-
tion ani J:U39ed terrain. '

Farmer Participaticm

Farmer participaticn is an 1lIportant, b.1t often overlooked area when
cxniucti.n:J research. It can detel:mine the success or failure of an en-fam
trial. '!be way in lrfhic:h fanners are iJxx)rporated into the trial will
influence the success of future' trials as well. '!his section will di SO.lSS

faJ:1Der participatioo ani the use of hx:entives ani ex:atpenSatioo duri.n:J OFlR.

Participaticm. As stated above, the participatien of fanners can affect
the aItoane of the experiment. Witho.1t it, no OFIR can occur. lIlat in:luces
fanners to participate in an experiJnent? Irx:entives offered by the research
team WOl1d~ to be a primal:y reasal. Modawi. at ale (1985) stated that
~ratiCl'1 brinjs benefits. Many types am foDDS of direct hx:entives have
been used ani will be diSO.1Ssed in the followiIv:l secticm. Besides direct
hx:entives, there are i.n:U.tect CI'1eS that also area~ to the fanner. In
a sheep trial oc::nmcted by Hadj ipanayiotou (1985), fanners that participated
could sell their anima's for a higher market price. It was well koown that
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participatin; farms produoed sheep superior to those traditionally raised.
'!his created uw:n'e interest in the project an:i :increased participation.

Q:rrpensation am 1noentives. cxmp:msatian for farmers are prilnarily
offered to in::rease participation by reducirg the risk am .incorrvenience
associated with an experiment ('l\llly et al., 1985). '!his is ~re iIrportant
~ oc:nducti.rg OFI.R than with agronanic stu:ties. '!he loss of a s~le anilnal
can result in a large econanic loss to the fam family. Likewise, the charge
in managenent practices associated with a new anilnal technolo;n are greater
than a change in a c:rcg>irg system. By offeri.rq incentives, the fanners gain
trust in the researc:her and helps insure the testirg of new technologies.

'!he degree of ~tion or 1noentive is a furx::tion of the degree of
risk involvej with ~tian. For exanple, a farmer WOlld need ncre CCJli?eIl­
sation when oc:nducti.rg trials al the farmer's lam am us~ the fanner's awn
ani:mals carpared to trials where the fanner's personal involveJOOnt or anilnals
is limited. A large ~tion package of credit am insurance may be
required when fann anilnals are p.It thrc:ugh unfamiliar feErlin; practices, while
ally slight technical assi.stan::e is needed when oorxiuct~ researc:her managed
trials. '!he level of inportanoe of aniInals on the fam am the level of
investment may detenn:ine the anamt of fanner imolvenent (van Eys et al.,
1985) • 'Ibis can also influence the ano.mt of ~tion needed by the
fanner. If the level of investment an:) iIrportanoe are low, relatively less
~tian is needed to i.rduoe participation than Q'l a farm where the
investment am aniJDal jnportanoe are high.

'!here can be disadvantages when provi.d.in:] incentives. It may becane
difficult to evaluate farmers' cpinions ooncerni1g a new technology, as
fanners are influenced by the type am level of ~tion (Hadjipanayiotou,
1985). '!he use of free supplements may have biased the reaction of the
fanners am led to false conclusions alxut the technology. If the level of
~tion falls short of farmers' expectations, they may reject a technol-

. ogy because of their dissatisfaction with the ~tion arxl not the
technology. In livestock trials oorXlucted by GJ:ysee1s (1986), IX) direct
incentives were offered. It was felt that art:! irxfuoement to participate ~d
interfere with a true evaluaticm of the rate of adopticm. Fanters woold
participate ally to receive the 1noentive. After rem::wal of the incentives,
fanners 'WOJ1d drq> aIt of the experiment.

'!he type of incentives am ~tion offered are as varied as the
OFlR. Feedstuffs are used in different ways. When new fee1 resooroes are
introduced, they are generally qiven to farmers to test Q'l their aniInals.
Feeds can be sold to fanners in otder to overoane ten'ponu.y shortages duri.rxJ a
drought (GJ:ysee1s et al., 1985). 'Ibis ~ only ~tes fanners for their
losses, hrt allows the trial to OCIltinue (Hem- et al., 1985). Feeds can be
subsidized or qiven as oatpenSation for testirg technologies other than nutri­
tial (Tully et al., 1985). For exanple, if certain feErlin; practices are
~ measured, cx:mpensatioo in the form of a feed already~ fed cx:W.d
charge the manaqement practice urder stu:ly. '1\llly suggests that if farmers
are feErlin; barley, then ~tion shaJld oonsist of aoother feedstuff such
as't4leat. ltIlen introducing new species to a region, fanners are generally
provided with aniJnals. To ensure participation t:hrooghoot the trial, sane
fonn of agleement is necessary. Goats were introduced to a fanni.rY;J system am
qiven to farmers as incentive to participate (Sidahmed et al., 1985). After
one year al the experinent, farmers took ownershi.p of the goats. In another
goat trial, farmers received one mature goat or sheep with the stipJ1ation
that they return three postweanirg offspri.rq over a five year period (van Eys
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et al., 1985) • IDplements are offered ~ introducin;J animal traction
(Glysee1s, 1985). D.1rin;J the introductia'lof sirgle oxen power for crq>
autivatia'l, plows were sold to the fanners. Productioo inplts can be used to
BURX>rt a new tedmology. . With the introducticn of goats, participatirg
farmers lacked the necessary milJd.n:J equipnent (Sidahmed at al., 1985). It
was ~lied to tlle faxmers in additia'l to vaooinatioos ani disinfectants.
lIUle all were available locally, they were given to farmers as incentives.
Free sexvices have been used with different trials. Althcu#l fanDerS enjoy
this type of incentive, there may be social constraints llltirlch liJllit its use.
amdersan at ale (1985) fc:md that farmers became suspicioos that lloot:hirg
goes for not:hi.rg." As a result, he~ that a IXJninal fee be charqed
for all set:Vices and inplts. Of all , the incentives mentioned above, cash has
the greatest appeal. In particular, it has been USEd for payment of field
labor, use of land ard for halsirq technicians (Sidahmed et al., 1985). It
can be used to insure against losses durirq the trial ard given in the fom of
q>eratin] loans (Gryseels at al., 1985; Hadj ipanayiotou, 1985; Sidahmed et
al., 1985). other types of rxn:x:s:wentional incentives have been used with
sane success. A guarantee can be given to fanners to insure the return of a
collected semple. ,'!his Decanes important when measurirg milk production
(Sidahmed et al., 1985). Hadjipanayiotou (1985) used organized oaxpetition
between participatin] farmers. 'lhi.s helped prarote Jnterest in the project by
creatin] frienny eatp::titial ani plblic1y denalstratin] the advantages of
usirg the new tedmology.

Experiences fran OFIR have sha.m that farmer participaticn is an iJrpcn:-
,~tant factor in the suocess of art:! trial. Incentives, either direct or
.irdi.rect, are needed to <X'ItpenSate fanners for the risk am inconvenience.
1he amount ,am type of incentive are :furd:i.ons of the amount of riskiness ard
type of trial cxn:lucted. '!he higher invesbtslt in livestock and 10VJer numbers
.of animals makes OF!R mre risky than agronanic stlxii.es. Work with cattle
demarrls mre cXarpensatian than studies with smaller ruminants. Negative
effects can arise fran usirq incentives. 'lbese shculd be recognized at the
begi.nni.n;J of the trial so that an in::rease in farmer participation does not
oc:me at the expense of unbiased informaticm.

Experimental Design an:l 'l'estirq

Im'in;J the t.est.in3 Plase, the research team will design trials Wic:h
measure the perfOrmarD3 of different tedmologies, eatpare new technologies
with traditional practices, and identify new rescm:ces and production
oonstra.int:s. stmies can be oriented to test for significant differeJ'¥:'eS, the
adopticn of a tedmology, basic research or allow fa:nners to experiment in:ie­
perxiently (van Eys at al., 1985; Okali at al., 1985) • '!be na;t prevalent
method is to measure productivity~ control of certain experimental
parameters arx1 test for differeJ'¥:'eS by usinl varioos statistical m:dels. 'lhi.s
generally cxx::urs when <XI'ducti.rg researcher manaqed trials. It has been
lEpJ:l1:ed that tests for signifiaux:e are difficult to produce with OFIR (van
Eys et al., 1985; Glysee1s an:l An:1ersa1, 1985; McIntire, 1985; Petheram et
al., 1985). '!here exists a high risk of ca1fam:U.nq treatment effects with
envircnDental effects due to large variatia'\S between animals ard farms. 'lhi.s
CXI1f~ leads to inefficient estimators of treatment effects and decreased
ocnfidenoe in maki.rq rea:mterdatia1S (lCIntire, 1985). other problems with
testirq in:l.u:3e no within·..fann replicaticn;, no control grcl]p, few animals,
DUltip.npose animal c:utplt;. and environmental effects that in::rease rxntreat­
ment varlatiat (Glysee1s and An:1ersa1, 1985). 'Ihi.s secticm will discuss
methodologies and experi~ in experboenta1 'design, experimental units,
replicatialS, and data collectiat.
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Altemative-testirq prooedures. '!he majority of testirg with livestock
:Is oriented t.c::Mards usirg statistical m:xiels am tests of significance to
evaluate ·inncwations. Because small diff~ in treatments are difficult
to detect, m-farm test.i.rq sh<:W.d nX be used .for basic research (Bernsten,
1982). Animals are difficult to pair and replicates are few. 'lhese factors,
so iJIportant in basic research, can be better inc:x:>:rporated :into CIl-station
trials. To detect such small diff~ on the fam would require a large
annmt of control. If mch control is needed, the technology woold probably
never be adqJted by the farmer (Bernsten, 1982). Because of the difficulties
mntiooed above, alternative testirg methods may be aR'ropriate. When extreme
variation exists between farms, zarx1stra (1985) SUC};Jests that surreys can be
used to gain insight am informatiOn abcut the system. witho.1t test.i.rq.
similar methods are used by fam management am social science professionals.
A secx:n:i alternative, a11owin:J farmers to experiment with a new technology, is
seldan used by researd1ers (Okali et al., 1985). Atta-Krah (1986) retX>rted
t..lle use of fanner experiJnentation in the introduction of alley fannirg.
Fanners lrt1ere given seed an:! advice al how to utilize fodder trees. '!he
farmers decided how best to i1xx>rporate the technology into their system.
'lhi.s method of evaluation provides infonnation on which inncwation they per­
ceive as beneficial am directs future research. Okali et ale (1985) ootlines
the methodology for utilizirg this form of test.i.rq. A new technology is
ilrplemente1 em an aniInal or animals followed by a visual evaluation of the
difference between treated ani control aniInals. 'lhi.s assessment woold then be
oanbi.ned with past experiences or alternative technologies. '!he fanner woold
also evaluate how it affecta:l other areas of the fame Fanners' perceptions
would fom the basis for aooeptirg or rejectirg the technology.

Experimental design. Hal.vey (1986) has oot1.ined two basic exper.ilnental
designs which are· applicable to OFIR. '!he first concept deals witll a cross­
classified design where treatments are c:x::mparEd witll fams. Here, all treat­

.ments are tested CIl the same farm. Farm am treatment effects are considered
. as well as other sc:urces of variation. Age of animal, sex and time of
measurement are mt a feM sc:urces of nontreatment error. Generally, this type
of experiment is not possible ttmen test.i.rq large ruminants. Fanus lack suffi­
cient number of aniInals to test all treatments. '!he problem with small num­
bers of animals is not limited to cattle. In sane regions, there may be only
two or three sheep am goats per farm (van Eys et al., 1985). Where large
flocks of sheep or goats exist, this design may be considered. When erntgh
animals are available for testin:J each treatment, the question arises as to
tmether it is more beneficial to ira:ease the number of animals tested per
fam or ira:ease tlle runber of fanns. ltlile test.i.rq feedlot cattle Ahmed et
al. (1985) preferrEd to use more animals am fewer fanns. '!hey fami that by
:In::reasirg the rnnnber of fanns, a m::>re representative sanp1e was 00tained b.It
travel in::reased significantly am fewer trea'bnents exw.d be tested. 'Dleir
objective was to obtain as JIUCh infonnatiem alxA.1t numeroJS trea'bnents as
possible.

'!he secaxl design di SOlSSed by Hal.vey involves the tq:p1icaticn of a
sin;le 1:rea'bnent per fame Fanus are ranjanly chosen to test each trea'bDent
trmidl nests farm effects within treatment effects. lIlen pairin; farms, fann
effects will be large, J:eSU1~ in the need to use many more fanrs than in
tJle first exanp1e. 'lhi.s design tests acceptability of new technologies tut is
inefficient. '!be use of different ·fanlS for replicates cx:nfanxis trea'bnent
effects witll farm effects (sands et al., 1984). 'lhi.s limits precision am
makes trea'bnent diff~ diffia1l.t to detect usi.rg S't:amard levels of
significance (van Eys et al., 1985). ib iJnprove precisiat, it is :recxmrnen:Ied
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that the number of treatments be limited while :irx:reasi.n:J the number of fanDS.
'I1le decisicm to use either of the two lIl'dels is depen3ent em different
factors. As mentiooed above, the number of aniInals available em eadl fam is
a major CD1Sideratioo. ~ ano.mt of variatial between animals also affects
the choice of models. If variatioo between am within fam ani1M1 s is large,
auy~ treatment per fam is possible. Van· Eys et al. (1985) fc:un::i tnat
variability between fantS was less than within farms when lOOasurirg lteight
gains am performance. '!be variability in flock dlaracteristics, feed
soorces, farm management, and aniInal husban:h:y practices made lIOre than ooe
treatment per farm iIrpossible.

Disprqx:>rtionate subclass frequencies are o:tIil1Ul in OFIR (Hal:vey, 1986) •
.It is difficult to maintain equal classes tllrc:o:Jhout the trial. Ha.¥ever, if
:the statistical JIXX!el used deJnan:S equality, certain adjustments can be made
to acxx:mlt for lost cbselvatiCllS. '!be followi.rq exanple cutlines the pr0ce­
dure used by van Eys et al. (1985). A OCIIpletely rardanized block design was
used with level of productivity as blocks and farm size as oc:wari.ame. '!he
criteria used for blocki.n; were lIOrtality, post~gain, an:i gain oor­
rected for litter size of goats. Equal treatment groups were maintained by
eliminatiIg faxmers fran the grcup as others voluntarily left the study for
varioos reascns. stability of the flock, in tenns of size am cuup:sition,
determined 'Which fanns ~d be reJOOVed.

Replication. 'lbe replication of treatments is an inportant 0 iilfonen1: of
f. arrt experimental design. It provides estimates of experimental error,
:~:iJDpraves precision by reduciI'q the starrlaId deviation of treatment means am

increases the sccpe of inference (steele ani 'Ibrrie, 1980). '!he lIOre replica­
~~ible, the more infonratian available frail the experiment. However,
. replication requires sanpli.n:J fran a less hcl'rogeneoos pqW.ation
~.whi.dl results in . a larger experimental error. In OFIR, replicates usually
occur em different fanns (see Experimental Design). '!he anamt of variability
·between farms will determine the number of replicates needed to detect sig­
nificant differences between treatments. While no IeCQuuerrlation will be
'applicable for all situations, past experie1X'eS offer general guidelines for
.treatment replicaticm. Replicaticms are nest iIrportant~ t:esti.D; treat­
ments (zamstra, 1985). It is less iIrportant when sanpli.n:J fam types. A
good representative sanple fran the adoption danain is m:>re effective.
zarrlstra (1985) also reoamnenis that a trial begins with fewer xeplications
aId mre. treatInents. As information is oollected, the number of replications
shoold be expanied ani the number of treatments reduced. For exanple, \eben
six treatJnents are tested, twelve farms are needed to participate. Two repli­
cates per treatment are used. '!he followi.rq year, t1u:ee treatments were
Jnp>sed en twelve farms. An i.n::rease in the number of fams is possible as
well. '!his same format was &g:JeSted by OXley (1985) for evaluatin:J the
introducti.oo of animal tractioo. 'Ihe number of replicaticn; shcW.d be a
minim..Jm of six fanns with an additiooal six farms representi.n:J the traditicnU
system. Van Eys et ale (1985) foon:1 that in order to detect a 20% differerxJe
at P-. 05, seven or eight fantS per treatment were needed~ test.irg nursirg
lants am kids. Only foor or five replicates 'Mere needed if test.irg was dale
with weaned animals. 'Ihe differences in replicates were due, in part, to the
larger diet effect 00 the preweaned animals. ~ variatioo was seen within
this g:roJp than between the weaned animals. '!be sanple size was twenty farms
in a trial ocn:luct:ej by~ et al. (1985). Ten replicates were used for
each of two treatments. Fanns were located in the same village to reduce
variaticm. .
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~iJnental units. An mq>eriJnental unit is described as the unit of
mater~where the applicatioo of a treaOnent is aWlied. As with all trials,
the exper:ilnentar unit is depement em the focus of the research. Tullyet al.
(1985) am Pet:heram et ale (1985) used irxtividual aniInals t.'hi1e zandstra
(1985) am OXley (1985) diso1Ssed usi.rg pairs of aniInals as experiJnental
material. Pairs are the best way to reduce variation, however, effective
pairirxJ of animals is generally inpossible (zandstra, 1985). Fear of new
technologies,' lack of animals am _ of the t:estin:J procedure
cause reluctaooe by farmers to oamnit nore than ale animal to the trial.
Flocks or whole herds can serve as mq>eriJnental units. Measures of herbage
intake of grazinJ ani:mals or reproductive parameters may best be recorded fran
graJpS of ani:mals. When the objective of the trial is to study farm 'types,
the farm may be the mq>eriJnental material.

'!he selectioo of animals for a trial is usually left to the participatin:;
farmer. A certain cmo.mt of bias will result with the farmer's selection. To
avoid UJX:ertainty arxl reduce potential losses caused by the study, the fanner
may select the poorest aniInals. OJrIversely, the best ani:mals may be chosen in
order to satisfy the research team. Social or religioos ideas can also affect
the fanner's choice. As a result, the mq>eriJnental ani:mals may not represent
the general pc:p.tlation. ltIrlle a CXlTpletely raman sanple - is difficult to
obtain, the fanner's selection methods offer valuable infonnation on the
relative iJtix>rtanoe of different ani:mals ani the fanner's perceptions of the
mq>eriment. In sane cases, the research team may be required to pll"Chase
ani:mals as replacements or to do initial testirxJ of reN species. LiInited
availability of ani:mals may make it difficult to acquire a sanple with the
proper characteristics. Fadlalla ani COok (1985) fann that healthy am
];tlysiologically oorrect ani:mals needed for their study were difficult to b..ty
at local narkets. '!be need to make unplanned, repeated trips to the market
used scarce project resources. If the inherent biases ani difficulties in
selecti.rg mq>eriJnental ani:mals are recognized at the trial's beginnin:J, new
infonnation on fanners' preferen=es can be identified and incorporated into

. future mq>eriments.

Cbntrol of environmental effects. Researcher or farmer managed trials
are two types of mq>eriments used with OFIR. '!be decision to use one or the
other depems em the degree of oontrol wanted. Researcher managed studies are
said to provide lIOre control, inpraved oostjbenefit estimates am a better
evaluation of potential technologies (aJmerson et al., 1985). As the fanner
gains lIOre control of the mq>eriment, variability of' mst production
parameters iJx::reases. Al~ with variability oanes the:i.rx:reased risk of
oontreaOnent error. 'IWo types of nontreaOnent error have been identified
tmich affect OFIR (M::Intire, 1986). covariate risk affects the whole sanple
or pc:p.tlation. '!he effects are not generally oorrelated with treatments. For
exanple, because of nonrestrictive grazin], animals eat a variety of forages
ard create difficulties in quantifyin] the effects of feedirg trials (Atta­
Krall et al., 1985). Ii:Intire~ that this type of error acts ally as a
scuroe of inefficierx:y in the estimator am not a bias. unless Debility is
caused by the treatment. 'lberefore, m restrictiem of grazirq is needed.
Death or sale of an animal duriJ'g the trial constitutes a specific effect.
SUCh an effect CI'1 the experimental. unit is generally unrelated to the treat­
ment am cannot be can:rolled, thus result!rg in lost cbse.IvatiCX1S. 'lhe
effect em the experiment of a sold an:f:malwill deperxi em its dlaracteristics.
It ocW.d have a large effect if the an:f:mal was the best or worst of the groop.

ltIrlle many environmental effects cannot or shcW.d not be controlled, it
may becxtre neoessauy to modify the pt'Otoool in order to continue testi.rg the
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inteJ:ventioo of interest when c:x:n:luct:in; :researcher managed experllnents. Many
unforeseen effects, like edverse climatic conditions, have the potential to
em trials if experimental procedures or oojectives remain urd1arr:Jed.
Likewise, d1an;es initiated by the farmer durinl testinq could lead to
increased nontreabnent error. '!be followirg exanples cane fran experiences
where m:xlification or control was necessary in response to a specific environ­
mental effect. lillIe~ feedlot trials, a ch"cu3ht ard famine caused
significant d1an;Jes in meat am feed prices (Ahmed et al., 1985).
SUbsequently, feed.iIq practices under stuiy wre notified by the fanners.
Grain was then provided at subsidized prices so fantm'S caUd again continue
their "nonnal" feed.iIq practices am the trial exw.d cxmtinue. ltIlen the
:researcher oc::roucts nutrition stulies, it becanes important to quantify the
basal ration. However, the quality am quantity of feed is highly variable
between farms and seasons (Petheram et al., 1985). DJr~ a trial, this
causes large differe1K::es between s:bni.lar treatJnents. 'Iherefore, nonsig­
nificance may be the result of treabnent variability an:! rot fran variation in
dependent variables (Petheram et al., 1985). Petheram suggests that basal
rations be tested regularly thralghcut the trial am that fanners be grouped
acoordin; to their feed.iIq ability and feed resources. A control groop must

"maintain their mrma! feed.iIq practices in order to effectively carpare treat­
ment results. Petheram et ale (1985) foun:i that control fanners lttlere

influenced by neighbors Wh9 were testinq different treatments. 'Ihey increased
sut:Plementation to their own cattle up:m noticinJ feed d1an;es within treat­
ment farms. '!he effect of neighbors cannot be overlooked when monitorirg
.husbanhy practices. Likewise, it is diffia1lt to kr¥JW with certainty abc:ut

: .. the treabnent of control aniInals without develop1.rg a place.OO treatment
,.,. (Petheram et al., ~985). one method, descr:ilied by Petheram et ale (1985),
:~.lUlerxis that the "control" groop actually receives a CC'ltplete sut:Plement

.the treatJnents are deletions rather than SUWlements. Variation in feed­
JIg freqLlel'X:y is a CXilUlion p:ra::,lem. Petheram foom that sane farmers would

.:finish their monthly allotment of feed in three weeks. One solution walld be
~to prepare separate bags of the daily supplement. However, this TNOUld rem::we
the ability to analyze the fanner's adaptation to a new technology. Fanners

.may d1an;Je the cuuposition of the experiJnental ration durin; the trial•

.Iactatin} cattle were tested for effects of hay ~lementationdurin; the dzy
seasa'l (am:1erson et al., 1985). To maintain milk productial, fanners coold
~lenent the ratial with a l~..:ally produced seed cake when available. 'Ibis
practice oonflicted with the stuiy of hay based rations. To avoid conflicts
'4ith the fanners, oonlactating, nonpregnant females became the experimental
unit. A trade-off bet:wee.t, .i.nitial oojectives am fanner interest occurred in

·:order to continue the stuiy. An experierx:e fran studies in ani1nal traction
denw:mst.rates that. fanners may substitute aniJrals. Trials in the introduction
of sinlle oxen inplements were affected tr.hen farmers substituted tired aniJrals
with fresh oxen or reverted to two oxen plcMng techniques (Grysee1s, 1986).
SOCial cxmnitments restricted field preparation on private plots. In order to
insure curpletial of their own field work, famers wcW.d resort to usm; a two
oxen system. 'Ihey perceived the new sm;le ox system as inadequate before it
was tested. AlthcuJh these types of effects are difficult to oontxol, they
provide additicmal. informatien 'Nhich can be used to adjust future experiInents.

IBta oollect:ian. nD:inl the experiment, there is always CXIlPranise
between the need to collect adequate data en experimental variables ani the
diffic:::ulty in do1.rg so ('Ihansa1, 1984). When plannirg the experiJnent, '!hanson
recc:rnrnems that·a list of· variables be oonstn1cted an:! ranked accordin; to
their inportanoe. Not CI'lly is researcher hportanoe a criterion, b.1t the
farmer's criteria shcW.d be oonsidered as wIl. '!he research team shalld
oonsider variables Wich are noticed by the fanrer in the shortest period of



541

time ('Ihansan, 1984). Rapid detectioo of treatJnent effects is essential in
maintainirg fanner interest ard participatioo. Difficulty in collect.irg data
Jray excll.X1e a variable fran the list regardless of its inport:azx,e. 'lherefore,
a careful evaluatioo of each variable shalld be urdert:aken before startiIg the
exper.iInent.

'!be collectioo of qualitative data durirg the trial is a mrlque charac­
teristic of cm-farm research. It involves recordin:j farmers' cb;ervations ani
ocmments~ the new tec:'hnology. Likewise, a visual interpretation 1Jy
the research staff gives valuable information on treatJnent effects which are
difficult to quantify. Cbsel:vations are generally recorded by interviewirg
farmers durin:] pericxlic farm visits (Sidahmed et al., 1985). Farm field days
offer aO:titianal t.gX)rtuni.ties to obtain farmers' insights prior to farm
testi.n:J. 'lbe freq\.le.n::y of recx>rdin:j qualitative data is deperxient on the
project's resc:urces ani the annmt of information required. Van Eys et· al.
(1985) fourd that ale staff visit per m:mth was sufficient. Hc:Mever, the
large~ between farms limited visits to two per day. with a large
semple size, less frequent visits Jray result. Farmers shoold also be notified
in advan:e of the visit. 'Ihi.s helps insure the fanners' presence an:i iJrproves
time management. As farm canrmmication is difficult, it is suggested that a
visitation schedule be agreed upon at the beg.i.nnin:J of the trial.

D.1e to the nature of OFIR, JOOSt quantitative data collection procedures
need m:xtificatian. To SU39est ~tions for each method is beyord the
scx:p! of this paper. However, several papers offer an excellent description
of varioos methods. Detaile:i data collection procedures duri.rxJ grazi.rxJ trials
Jray be fcon in van Eys et ale (1985) ani Sidahmed et ale (1985). '!hey dis­
cuss measurements of varioos animal ani forage parameters i.ncludil'q the use of
esqilageal fistulated goats. starkey ani Apetofia (1986) present methods for
testiIg inplements used in animal traction. In testi.n:J mineral ~lements,
~l et ale (1986) disaJSses several techniques. Body weight and milk
production are variables o:aunon to m::stlivestcx:::k trials. 'lherefore, several
!U39estions for collectil'g data al these parameters are ootlined below.

MalitoriIg wei~t~ is a CCilUlal activity with OFIR. An animal's
weight reflects feed intake, feed quality, am levels of work am production
(starkey am Apetofia, 1986). '!he variability in body weight duriIg any point
in time can be affected by gut fill. 'lhi.s factor makes accurate measures
difficult with large animals. several trials cutl.ine procedures which address
the prOOlems of weighiIg animals. weights were l'eCX):rded at the beg.i.nnin:J am
em of trials ccnmcted by 8Jrderson et ale (1985) ani Hadjipanayiotou (1985).
D.1rirg lcn:Jer trials, Sidahmed et ale (1985) weighed sheep am cattle every
fan:t.een days. 'lO adjust for differences in gut fill, Tully et ale (1985)
weighed for two ca1SeCUtive days at the beq.i.nnin:J am em of a twenty eight
day period. In CCl'ltrast, a miniJII.nn of four postweanin'J weights are recxm­
merxled to evaluate trea'bnent effects with lambs (van Eys et al., 1985). '!he
two D:St 01111101'1 weighin:J methods are scales am heart qirth measurements.
scales DUSt be portable if used for OFIR (Ahmed et al., 1985; starkey am
Apetofia, 1986). Portable load cells can be used in place of scales (starkey
an:} Apetofia, 1985). calibratiCl'l can be done at the site, b1t ani:mals sane­
times resist entJ:y. Heart qirth measurements are inexpensive an:} easy to use.
However, differences in measurin3 techniques between technicians can cause
large weight differences fran the same animal. 'Iherefore, the same technician
shoold measure the same herds or animals each time. starkey am Apetofia
(1986) reoc:mmerx1ed that heart qirth measurements be used only in the assess-
ment of general weight t.ren3s. At Dart:, measurements shoJld be done nv:mthly
or bi.Jlart:hly t:hrc:u3ha1t the trial. A cxnlltion sooriIxJ system Jray be an
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alternative to the above metllods. It can alleviate pl"(i:)lems associated with
gut fill an:! fanner inocrrvenierre. 'l!le condi.tial score should be fanner
developed usin:] farmers' terms (starkey 8n:l Apetofia, 1986). For exanple,
participatiDJ farmers in a stu:iy reported by Noor ani Hamza (1985) used flank
measurements, brisket size ani hair coat cxn:liticm as their criteria. If
fanners are unable to devel~ asystem, other experienced lcx::al p9q)le may be
called upa'l (starkey am Apetofia, 1986). Meat traders or tuyers CX'lU1d
devel~ a system usin:] criteria i:ap:>rtant to marketing beef anim]s.

Because of its bportant ecnanic am social value to small producers,
milk prOOuctiCll is a depen::1ent variable for many trials. While measure:l to
evaluate dail:y producticn systeus, narltorin:J milk outp1t has been reo iIliien:ied

as an efficient, irdirect in:licator of treatment effects ('IUllyet al., 1985;
'lhanson, 1984). For exanple, fanners can see chan;Jes in milk production
faster and easier than in body weight. Milk producticm is difficult to quan­
tify while animals are nursin; (Hadjipanayiotoo, 1985; Mcdawi. et al., 1985).
:In order to adjust for suckled milk, Mcdawi. et ale (1985) measure:l milk fran
two or three quarters to calculate total production. '!hey 8SS\me=i equal
production fran all quarters. However, many factors are knc;Mn which cause
milk production to be unequal. Fhysioloqical differences between front ani
rear quarters, effects of mastitis ani dl:y quarters challerge this assmtption
am lead to erroneoos estimations. Nursin; YOOl'X3 can be reIOOVed prior to
mi~. sidahmed et ale (1985) separated kids fran their dams eight boors
before mi.l.ki.rq. Depen:iin:J on the facilities, this mayor may not be a viable
method. Begression equations oonstructed fran cn-station research have been
used to esti:mate milk production (Hadj ipanayiotcA1, 1985). Body weights fran
male am female offsprin; taken durin; on-station research are correlated with
total milk producticm fran dams. weights fran on-fann offsprin; are then used
as estilnators. However, differences in growth patterns between fam ani
:research station animals may make recp:ession estiJnates unreliable. BJman
error also contrihItes to the difficulty in collecti.n;J milk sanples. :In sane
societies, mi.l.ki.rq is the sole respoJ lSibllity of wanen and seIVeS as their
only source of cash. Fadlalla am Cook (1985) foorrl. that~ mi.lkers would
remove a porticm of the semple for their own use before it was l4eighed am
recorded. To ensure an acx:urate weight, ~ were replaced with men to
reduce losses fran theft.

Analysis of Experilnental Results

'!he analysis of research data collected fran OFIR in::orporates the use of
different analytical techniques. '!he goals of arrt systeus research go beyorrl
the determi.naticn of oonventiooal biological parameters (Lightfoot, 1984).
Traditional experiJnentation deals with neansan:l utilizes productivity as the
a'1ly criterioo for the final evaluation. To more accurately siJmJlate the
fanner's decision mk:inJ procesS, data collected during OFIR IIIJSt allow for
biological, ecoranic, social, and acceptability evaluations (Olson et ale ,
1986). 'Ihe utilizatiCll of these foor parameters allows the team to make
reo lid1eOOatia'1S that will hq)efully have a p:sitive inpact CIl a large number
of farmers. Unforbmately, detailed dcotrnP.ntation of irx:x>lpOratiDJ mre than
bioloqica1 am ecxeanic analysis into the evaluatial process is very limited.
'!his sectioo will report analytical methods used in evaluati.rq biological,
ecoranic am erpirical data associated with OFIR.

Biological analysis. Analyzin; arrx techoolCXJY usually begins with the
evaluatioo of a biological response. '!he team attenpts to determine if the
techoology prodlJCed more fran a set of:resan:"CeS, utilized less :resan:"CeS or
stabilized in::reasingly scarce inpIts (Shaner et al., 1982). '!he difficulty
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in shoNi.rq statistically significant diff~ between treatments has
already been disolSsed. large coefficients of variation for m:st production
parameters, the difficulty in in:1entifying linkages between parameters ani the
oonfo.Jl'Xii:rg of fann effects oontrihrt:e to lcn:ge nontreatment error terms
(GIysee1s, 1986). As JIIJCb oontreatment error as p:ssible shoold be rem:wed by
statistical methods. If the use of statistical JOCldel.s is required, the
analysis should start with sinple descriptive statistics (Atta-Krah, 1985;
OXley, 1985; Ahmed et al., 1985). 'Ihese include ~e, means, variance,
standard deviatioos, am standard error of the means. SUCh paraneters are
derived fran the oanparisoos of animal response am performance between
treatments, treatEd farms with control farms or treate::l am control farms with
research stations (Ahmed et al., 1985; GIysee1s, 1984). Controls sho..11d only
be canpared with treatments if sufficient experiJnental control was p:ssible.
If uniformity was lacJtin3, oanparisons are unreliable (Oxley, 1985).

RUle the analysis of means is iIrportant to the researcher, it may not be
relevant to the fanner. Lightfoot (1984) suggests that :recanrreIrlations c.ant'd:
be based on the analysis of means. Fanners are m=l:re interested in the I'al'ge
am stability of animal perfOl'11larCe than average prcxiuction. He also postu­
lates that mean data may not be reliable am the accmacy is questionable. To
analyze data in te%:ms of the farmer's criteria, Lightfoot (1984) recamnerrls
the use of CI'le of three methods. lthile the nethodologies are orientej towards
crcp research, they may be ~licable for livestock stuiies. First, inter­
quartile ran;res ani oonfiderx::e intervals can be used to estimate the rarge of
cutCX1'J'AS under different cxnii.tions. '!he cxn:litions~ new technologies
perform poorly an:i ~ they perfonn well are koown. For animal research,
these cxnii.tions may be different levels of management or reso.JrOeS. with
this 1Iethoo, the use of experiIDental failures can be incoJ:POratEd into the
analysis am hecane useful data. secom, a method called the m:xiified
,stability analysis evaluates two or m:re trea'bnents fran a rcID3e of environ­
ments in order to partition fanners into :recanrreIrlation danains. 'lhe varia­
·tion of treatments between different environments is estimate::l by re;ressin]
c:utcanes against an envi..ronnental iInex. calculation of an envi.ronrrental
iInex involves averaginJ the effects of all treatments at one location. If
there are m=l:re than ten locations, each location becanes an in::iex. When there
are fewer than ten, the.imex is derived fran each replicate. By oanbin.in1
respoIlSe cw:ves fran two treatments, environments are identified where one
treatment is superior to the other. 'lhere are several difficulties when usirg
this type of analysis for livestOck trials. IDeations may not be appropriate
for det:.enninin:J environmental irxtioes. Within the :research site, differences
in managenent may define an environment m=lre clearly than location. Imices
ocW.d be defined as different management levels. With agronanic st1xties, the
replication of many treaments at different locations allows for the creation
of many envi.ronmental irrlexes. '!he wider the ran;Je of environments that can
be imorporated into the analysis, the better the results. However, the
nature of OFIR limits the number of environments or JDanagenent systems stulled
am the number of poss:1ble replications. Increased documentaticm or use of
tJle lID:li.fied stability analysis is needed to further refine the technique for
livestock trials. 'lhird, Lightfoot lECUlme.rds that the risk of failure to
those We adopt the technology exw.d be estimated by calcu1atiJ'q the probabil­
ity of faUirg to reach specified disaster o..rtcanes. For exanple, duril'g a
drought or disease ootbreak, lrtbat is the likely outcane am the associated
probability of oc:x:::urrerxJe for each trea'bDent? Like the mdified stability
analysis, no dccnnpntatioo is available to fully evaluate the methodology.

Econani.c evaluatial. Increased biological prcducticn is nat enou:Jh to
:rect i1QieM a technology (Tully et al., 1985). A OCI1prehensive eoonanic
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analysis is also needed 1:0 evaluate an intervention. To fully a&ll'ess the
CCIl'plexities of econani.c analysis is beyOl'Xi the scope of this paper. An
excellent, practical l:W.letin by Perrin et al. (1978) discusses major econani.c
parameters am aItlines specific methodologies when c:x.nh1cti.rq em-fam
research.

A partial budget analysis is USEd JOOSt often when c:x.nh1cti.rq OFIR
(zan:1stra, 1985; Sidahmed et ale I 1985; Ahmed et al., 1985; Tully et al.,
1985). Technical data am market prices are CXJnbined 1:0 evaluate treatment
effects. For e.xanple, 'IUlly et al. (1985) evaluated treatment effects durirg
grazin:J trials by estimati..rq net c:utp1t value. Actual c:utp1t can be deter­
mined on a per flock basis or per mrl.t of investment. 'I\1lly ~ested that
the aItpIt per flock is more :iJIp:>rtant to the fanner because the level of
investment is usually 1CM. OJstjbenefit analysis has also been used for OFIR
(Sidahmed et al., 1985). Marginal rates of returns are c::arpared to the
inc::remental costs of production in order to evaluate econani.ca1ly pranisirg
treatments. Ho«ever, the analysis is based on minor chan:Jes in the system am
fails to consider the interrelationships between resources, mttrition, health,
etc. (Sidahmed et al., 1985). Whole system 1OOdeli..rq is often suggested to
evaluate such interrelationships. But noieli..rq may not retum costs in time
am effort (zan:1stra, 1985). It's recanrren:ied that naieli..rq be done only when
evaluatiJ'g new production systems arXl not for nonnal research (Ahmed et al.,
.1985). '!he sinn.1lation of econani.c activities has been used successfully· 'When
;aboonnal corxlitions (i.e., drooght) affected experimental:results (Ahmed et
",al., 1985). other documented methods incluie sensitivity analysis of price
~variations, time series analysis am the evaluation of the timeliness of
linplts (Ahmed et al., 1985; starkey am Apetofia, 1986).

,;. 'lb.e use of enpirical data am adoption. '!he predictive ClR'roach, as
:discussed above, allCMS the team to logically evaluate new technologies within
}he farmer's environment. By oollectin} data urder experimental corrli.tions,
"the research team atteJrpts to predict how fanners might react to a new
~lcqy. Ho«ever, strict relian=e on experimental data for evaluation
eliminates an inp:>rtant~ of on-farm research. Farmers' observations
provide valuable inp.lt when evaluati..rq a f~ system, a new technology an:l
the experi1nent (Atta-Krah, 1985; Yackoot et al., 1985; Sidahmed et al., 1985;
Ahmed et al., 1985; B.1rx1erson et al., 1985). When corrluctirg researcher
managed trials, enpirica1 data fran fanners can identify problems, constraints
am ~rtunities fran farm experi~ not recognized by the team. Jaeger
(1984) used enpirical data to evaluate effects of animal traction. .\ series
of cross-sectional ani tine series obsel:vatioos ~ :recorded across a s.anple
of small fanners. Informal int:aviews formed the basis for co1lecti..rq
tarmer's q>ini.ons aba1t treatJnents in a stmy by 'IUlly et al. (1985). It has
been S\X}Jested that the best way to evaluate a tedmology is by allowi.n:J
fanners to decide Wich treatJnents are ao:eptable. For exanple, starkey ani
Apetofia (1986) SI.lg'gest that the a'lly way to assess the ability of anilnals to
perform ~rk throogh the farmirg season, while usirg resoorces wnich are
available an::l affordable, is to use the farmer's evaluation. '!he absolute
measures in anilnal traction are meaniJ'gless. Only farmers are able to ju3ge
anilnal perfonnan::e and identify constraints.· Farmers evaluated the treatment
in tenns of chan:les in survivability am wight gains. '!he inteIpretation of
farmer's obsel:vations should be done with caution. Farmers develq> opinions
based on their CMl ~ienoes arxl self-interests. Likewise, opinions are
easily confam1ed Wen oonducti..rq trials on fanner's lam ('IU1ly et ale ,
1985). '!hey my like the tectmolo:;rt b.1t dislike the :ir¥:aweni~of oonduct­
in:J a trial. Before mald..rq far reachi.rg recamue.rdations based on enpirical
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Even with such diversity, new experimental techniques can prcwide future
research with relevant infonnatial. 'Iherefore, p1b1ications of OFIR sha1ld
m::lOOe explicit descriptia1S of all methodologies usej. Not ally shoold

After reviewin; experiences fran OFIR, ooe c:xn:lusial becares evident.
Because OFIR is relatively recent am methodologies are still develq>in:], J'X)

clear set of guidelines exists. With such diversity am variation foorxi at
each research site, the reliability of research methodo1cqj reo:aliUemations
beoanes questia13ble. Sl100essful farmirg systems research depen:ls CI1 the
team's ability to clearly define research objectives am umerst:aI'd the prin­
cipal c:xrapts of systems research. Rather than follow specific guidelines,
the DOllfication of experi1Dental procail1I"eS to "fit" the research envirornnent
am c:iljectives will yield in'proved results. For exanp1e, mch OFIR is
oriented toNards detel:m:in:in3 statistically significant differences between
treatments. :If lIIJCh variation exists between experi1Dental units, tests for
significarx::e are best left to cm-station research. It is reoanmerx:led that
OFIR be limited to farmer managed trials an:! use measures of aooeptabi1ity as
test parameters. 'Ihe uniqueness of each research project makes the selection
of experi1Dental methodologies an art rather than a science.
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data, the team must be confident that results cane fran a typical environment,
c1ilnate an:! a representative groop of fanners.

Besides the use of Empirical data to evaluate trea'bnents durin:J
experiments, estimates of aooeptability provide an additicmal analysis for
farmer managed trials. '!he rate of acr.eptanoe is a tnJe measure of a
ted'1J'x)lCXJ'j's success or failure. talen farmers are wil1irx.:J to spen:i their own
trD:'e':f am tilDe a1 a treatment~e payirx.:J full CX6t, the :innovation can be
considered suooessful l.In:ier the current cxnti.tia1S (Yac::kaIt et al., 1985).
Given the large iJwestJnent in capital am labor associated with c.han:Jes in
1ivestoc:k management, ac1qJtion of a new ted'1J'x)lcqj shoold ir¥::rease confidence
in the treatment's effect. An aooeptability i.rrlex is one method used in crop
research to test ac1qJtion (Shaner et al., 1982). '!be i.n:1ex is calculated by
1IW.tip1yllxJ the percentage of famers we adept the new ted'1J'x)logy by the
percentage of the affected crops on their fam ani dividirg the product by
100. An i.n:1ex of 25 is large enough to warrant the treatment's
rE::CXJlluuerdation. :If creps am replaced with anilnals in the equation, the i.n:1ex
may becx:rre ally a percentage of ac1qJtion. small fanners with livestock
usually are unable to inp1ement a technology on a portion of their flock or
herd. Management practices or small numbers of anilnals will not permit par­
tial dlarges. 'lherefore, the percentage of adcptj.rg farms is multiplied by a
coefficient of 1. '!he i.n:1ex has limitations wen used with livestock. An
alternative might be to 'estimate the percentage of aniJnals managed l.In:ier the
new ted'1J'x)1CXJ'j within the researdl site. 1faft1eVer, results derived fran per­
centages shalld be evaluated carefully. For example, a 50% adoption rate by
fanners is not the sane as 50% of the aniJnals. All of the adcptiIg farms may
be of one type am manage less than lot of the aniJnals in a region. Likewise,
al1.of the anilnals utilizirx.:J the new treatment may be CMned' by a few fanns.
'!he acr.eptanoe of reN trea'bnents may lead to increases in anilnal numbers.
O'1an3es in flock or herd size coold be an alternative parameter to measure
aooeptability. Atta-Krah (1985) measured flock size when oorxfuctin:] trial on
free rargin:J sheep ani goats. An ir¥::rease in numbers deIronstrated a success­
'ful treatment. Rate of adeption was used by BJl'nerson am Q:)ok (1985). When
measured CNer tilne, the analysis provides infonnation on the perceived risk or
the availability of new capital am labor.

Conclusial
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ted1niques in bioloqical testirg be included, but all methodologies unique to
farmin:J systems research. sanplirg techniques, fanner survey methods am site
selecti.al are h1t a few areas lrtrlc:h need further developnent. Likewise,
ack1itional sbny into the effectiveness of research methods is needed.
Exam.i.nirq the SUCDeSS of past research remainS a low priority. yet, the
.iJIprovement of methodologies oanes ally fran evaluatirq past perfOl:11laIn!. '!he
CXIIIbination of:in::reased oammrlcatioo between livestock researchers and the
testirg of research tedurl.ques will further~ the effectiveness of OFIR.
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